Stainless steel alloys, 304L and 316L, were corrosion tested in representative radioactive samples of three actual Hanford tank waste solutions (Tanks AW-101, C-104, AN-107). Both the 304L and 316L exhibited good corrosion performance when immersed in boiling waste solutions. The maximum general corrosion rate was 0.015 mm/y (0.60 mils per year). Generally, the 304L had a slightly higher rate than the 316L. No localized attack was observed after 122 days of testing in the liquid phase, liquid/vapor phase, or vapor phase. Radioactive plate-out decontamination tests indicated that a 24-hour exposure to 1 M HNO 3 could remove about 99% of the radioactive components in the metal film when exposed to the C-104 and AN-107 solutions. The decontamination results are less certain for the AW-101 solution, since the initial contamination readings exceeded the capacity of the meter used for this test.
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Experimental Test Conditions Experimental Test Conditions
Two stainless steel alloys (304L and 316L) were evaluated for corrosion resistance in three radioactive tank waste solutions from HanfordTanks AW-101, C-104, and AN-107. Table 1 shows the compositions of the two stainless steels. Table 2 shows the approximate compositions of the 3 tank waste solutions as tested. A plate-out decontamination test was subsequently used to determine the ability of a 24-hour soak in 1 M HNO 3 solution to reduce the radiation levels from contaminated metal components exposed to tank wastes. This report contains the results of 4-month corrosion tests of alloy specimens exposed to boiling solutions and the results of 24-hour decontamination soak tests in 1 M HNO 3 . Each specimen was stamped with a unique identification number. Identification numbers started with 4-XX for the 304L material and 6-XX for the 316L material; the XX denotes the serial number. Before testing, the specimens were washed in a detergent solution, followed by a deionized (DI) water rinse and a high purity ethanol rinse, then air-dried and weighed to the nearest 0.1 mg. Figure A.1) consisted of three 500-mL polypropylene containers for the three waste solutions with condensers located in the centers of the lids, Type-K thermocouples (sheathed in Inconel 600) inserted into the liquid phase, and magnetic stirring bars. Each poly container was placed into a 3000-mL Teflon vessel containing silicone oil to transfer heat to the polypropylene. Each Teflon vessel was placed into a snug-fitting resin kettle heater that sat on a magnetic stirrer for continuous agitation of the waste. The liquid phase test temperature was boiling (~102°C), and a separate temperature controller (set to 105°C) was used for each heater. A corrosion rack was constructed from corrosion-resistant titanium for each poly container. Two test specimens per alloy were immersed in the test solution, suspended at the liquid/vapor interface, suspended in the vapor space above the test solution (no condensation), and suspended under the reflux condenser in the vapor space (condensation). The specimens were insulated from each other and the rack with Teflon tubing and spacers. Figure A. 2 shows specimens mounted on a rack.
The test apparatus (

The three radioactive test solutions were transferred from the 325 Building to Room 120 in the 329
Building, where the tests were carried out in a CA (contamination area) hood. The original wastes had been diluted during previous testing to mimic expected processing conditions and used to demonstrate waste treatment processes. As received, the solutions were too dilute to duplicate the original tank concentrations, and consequently, were slowly evaporated in open beakers until each was approximately 9M Na in concentration. Table 3 gives some information on the tank waste solutions. Approximately 250 mL of solution were placed into each poly container at the start of the corrosion tests. The testing was started on January19, 2000, and stopped May 22, 2000, for a total of 122 days of exposure. On approximately a weekly basis, the poly containers were lifted out of the silicone oil and visually inspected. As needed, deionized water was occasionally added during the test period to maintain solution levels in the poly containers. On May 22, 2000, the temperature controllers were shut off, and the system was allowed to partially cool. The racks of specimens were removed from each test solution, washed in DI water, washed in acetone, air dried, and visually examined and photographed. All specimens were still in place on the rack. The Ti racks were examined, and no corrosion of the racks was observed. Photographs of the specimens after exposure are shown in Figures A.3 Many of the specimens were covered with a tenacious deposit that had to be removed before the corrosion rates could be determined. Specimens were cleaned by soaking in CP-9 cleaning solution (500 ml DI water + 500 ml concentrated HCl + 25 ml formaldehyde) for a total of 30 minutes at ambient temperature) (Danielson and Pitman 2000). Weight loss measurements were taken on three blanks of each alloy to determine metal loss from just exposure to the cleaning solution. Those weight losses due to cleaning were: 0.0018 g for 304L, and 0.0002 g for 316L.
The weight loss of each test specimen was corrected for the loss due to the attack of the cleaning solution before the corrosion rate was calculated. The specimens were reweighed after cleaning. Each specimen was visually examined for localized attack, and a visual corrosion assessment was made. The specimens were then photographed in the cleaned condition. The experimental data with the calculated corrosion rates are shown in Tables 6 and 7 . Photographs of the cleaned specimens are given in Figures A.8 through A. 19.
Quality Control Quality Control
This work was conducted in accordance with a BNFL-approved quality assurance plan that implements the requirements of 10 CFR 830.120. An approved Test Plan (TP-29953-070, Rev. 0) was written before the testing began.
Test Results Test Results
The corrosion rate data in Tables 5 and 6 The results of the decontamination test (24-hour soak in 1 M HNO 3 ) are also given in Table 3 . Radiation measurements are in c/m. The percent reduction values are a measure of the reduction in the initial beta/gamma readings due to the cleaning process. The front and back readings were added together for the calculation, and corrected for the background reading before calculating the percent reduction. The AW-101 solution resulted in beta/gamma levels that were above the maximum reading level of the instrument, preventing an accurate determination of the percent reduction from the initial reading. Consequently, for any measurement in which the instrument reading was off-scale, the percent reduction is prefixed with the > sign, indicating that the calculated value is the minimum possible value. The data indicate that the radiation reduction is >99% for the C-104 and AN-107 solutions. Alpha radiation was not measured in significant enough quantities to determine any reduction effect.
The weights of deposits removed from the specimens during the decontamination soak test are summarized in Table 4 . The exposure to the AW-101 solution resulted in a deposit that was difficult to remove, particularly for the 304L stainless (65% removal). 
